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ABSTRACT 



An image processing apparatus includes an image pro- 
cessing part for carrying out an image processing for an 
input image having pixels with multilevel bits supplied 
by an input unit, the image processing being carried out 
. at a processing level among a plurality of predetermined 
processing levels, a first detecting part for detecting ah 
edge quantity of the input image, a second detecting 
part for detecting a screened dot quantity of the input 
image, and a control part for determining a control 
index proportional to the detected edge quantity and 
the detected screened dot quantity, and for supplying 
the determined control index to the image processing 
part, so that the image processing part selects a process- 
ing level appropriate for the input image from the pro- 
cessing levels in response to the control index, and 
carries out an image processing for the input image at 
the selected processing level. 

8 Claims, 8 Drawing Sheets 
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FIG. 6A 
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ru^MAnrcnvr it would be difficult to select a suitable filtering process 

■IMAGE PROCESSING APPARATUS from seven! processes. In addition, it is necessary to use 

BACKGROUND OF THE INVENTION E^^lftSlflS v . m 

mg apparatus for switching a filtering process in re- 

The present invention relates generally to an image 5 sponse to the detected image characteristics so that a 
processing apparatus, and more particularly to an appa- suitable filtering process is carried out; and as such an 
ratus for forming a digital image by carrying out an apparatus is bulky, it is not suitable for practical use. 
image processing appropriate for an input image sup- 
plied by a scanner, so that the digital image is output by SUMMARY OP THE INVENTION 

* Kim^Sng apparatus, it is desirable to " . A<X ? * .? * Bfatnl of thc ^ TCXDl 

take some^eLures^ mvenUo ° to P™<te improved image processing 

image to be formed from an input image supplied by a «PP* r » tu * m wmch described problems are 

scanner no matter what the characteristics of the input "tmm a tw l, 

image arc. For example, Japanese Laid-Open Patent 15 Another and more specific object of the present in- 
Application No.2-&4879 discloses an image processing vention is to provide an image processing apparatus 
apparatus in which an image processing, suitable for an which can select an image processing, especially a filter- 
input image is selected to output a high quality image. . mg process, that is appropriate for characteristics of an 
In this apparatus, an input unit for inputting an input image image, with no need for predefining the one-to- 
image obtained by scanning an original document, an » one correspondence between the image processing and 
output unit for outputting an image after animagepro- the image characteristics, so that the selected image 
^"■■^f!f■^^* !^a!,i0,, u^for detecting processing appropriate for the input image is carriedout 
cta^ctenstics of the input image supplied by the input ^ovrng a ^ ^ ^ to be oSput. The above 

unit are provided. Based on the characteristics of the .^ti™* „kTJ.» * * H L I 

input image detected by the detection unit, the kind of 25 "P""* ° bjC ? ° f prtSent U,ventl0n ^ * 
the scanned document is disenminated and an image f ^ by " ^ processing apparatus which in- 
processing suitable for the characteristics of the input cludes " mw * c P roccs$m K P*t for carrying out an 
image is selected and carried out so that the output unit un *« e for an input image having pixels with 

outputs a high quality image. For example, if it is de- multilevel bits supplied by an input unit, the image pro- 
tected that the document has a character image, an 30 ceasing being carried out at a processing level from 
image processing suitable for the character image is unong a plurality of predetermined processing levels, a 
selected. If it is detected that the document has a contin- : first detecting part for detecting an edge quantity of the 
ttous tone image (or a photograph image), an image input image supplied by the input unit, a second detect- 
processing appropriate for the photograph image is big part for delecting a screened dot quantity of the 
selected. And if it is detected that the document has a 35 input image supplied by the input unit, and a control 
screened dot image, an image processing suitable for the pan, coupled to the first and second detecting part, for 
acrec^drfim^ deternumng a control index proportional tott* de- 

input image characterScs^each of the image pre 40 * t ??J 0t 8Upplymg <** J*««nmed control 
cesamglrocedures suitable therefor. The same require^ processing part, so that the image 
ment is also applicable to filtering processes which arc P/™ 5 "*? 1 * I**/ 1 ««ects a processing level appropriate 
carried out as a kind of image processing. It is also for ^ ""S* * rom ^ e predetermined processing 
required that the above mentioned apparatus define, in u re *P on * e 10 control index supplied by the 
advance, the one-to-one correspondence between each 45 control part, and carries out an image processing for the 
of the input image characteristics and each of the filter- ^P" 1 k^B* ** the selected processing level. According 
mg processes. to the present invention, it is possible to automatically 
In order define the one-to-one correspondence men- select an image processing level suitable for. the de- 
tiooed above, all possible combinations of detected tected image characteristics from plural hnage process- 
image characteristics of ah input image must be prede- 50 mg levels, with no need for predefining the one-to-one 
tennined. Recently, in an image processing apparatus, it correspondence between each of the image processing 
has become desirable and necessary to predict a great levels and each of the image characteristics In particu- 
number of combinations of detected image characterise Ur, m the filtering processes, several levels of edge 
tics As the number of the combinations is increasing, intensifying (or edge emphasizing) processes suitable 

any kind of image char^teristo becomes more and SS^^L LTk T ? ""^ * 
more difficult. In the case of the filtering processes, for be set by tte fuzzy controller in the 

example, the use of edge intensifying (or edge emphasiz- l™?* 1 ?* *PP*r»tiis..From such filtering levels, 

ing) processes with several low and high levels and 60 8 ffltenn 8 levd u Bclect «< 1 based on the control 

smoothing processes with several low and high levels in mdc * proportional to the detected quantities of the 
an image processing apparatus is desirable to reproduce ^put M" 1 * enabling efficient control of the selec- 
a high quality image. However, it is difficult to prede- ^or of the filtering level in order for reproducing a high 
termine all possible combinations of detected image quality image. 

characteristics to predefine the one-to-one correspon- 65 Other objects and further features of the present in- 
dence between each of the image characteristics and vention will become more apparent from thc following 
each of the filtering processes suitable therefor. Even if detailed description when read in conjunction with the 
it were possible to take the above mentioned measures, accompanying drawings. 
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_____ -_,._ . „, ¥V „-o memory 12 in response to the detected quantities Qe 

BRIEF DESCRIPTION OF THE DRAWINGS ^ ^ dclccting parts 9 and 10. The 

FIG. 1 is a block diagram showing a construction of control unit 4 also includes a block signal generating 
an image processing apparatus to which the present part 13. A main scanning pixel clock PCLK and a sub 
invention is applied; 5 scanning line sync LSYNC are input to the block gener- 

FIG. 2 is a block diagram showing an image process- sting part 13, and the block generating part 13 outputs 
ing apparatus according to the present invention; block signals in response to the input signals PCLK and 

FIG. 3 is a diagram showing an edge quantity detect- LSYNC. The Qe detecting part 9, the Qs detecting part 
ing part of the apparatus shown in FIG. 1; 10, the fuzzy controller 11 and the line memory 12 are 

FIGS. 4A and 48 are charts for explaining a filter for 10 . operated in synchronism with block signals supplied by 
detecting an edge quantity of an input image; the block generating part 13 to the parts of the control 

FIG. 5 is a block diagram showing a screened dot unit 4. A nuun «~"w™g block signal MBLK is periodi- 
quantiry detecting part of the apparatus shown in FIG. cally supplied by the block generating part 13 at given 
1; intervals of pixels, and a sub scarming block signal 

FIGS. 6A through 6D are diagrams showing four dot 15 SBLK is periodically supplied by the block generating 
matrix patterns used in pattern matching circuits of the pan 13 at given intervals of sub f_nmn E lines. For 
Qs detecting part of FIG. 5; example, if a 3x3 pixel matrix is one block, the block 

FIGS. 7A through 7C are charts showing member- generating part 13 generates a main sca nning block 
ship functions used in a fuzzy controller of the appara- signal MBLK periodically at intervals of three pixel 
tus shown in FIG. 1; 20 clocks PCLK input to the part 13, and generates a sub 

FIGS. 8A through 8D are charts for explaining a scanning block signal SBLK periodically at intervals of 
filter selecting process performed by the fuzzy control- three line syncs LSYNC input to the part 13. 
ler of FIG. 1; FIG. 3 shows the construction of the edge quantity 

FIGS. 9A through 91 are diagrams showing a number detecting part 9 in the control unit 4. In FIG. 3, an input 
of typical filters provided in a filtering part of the appa- 25 image supplied by the input unit 1 is input to an edge 
ratus of FIG. 1; and detecting filter 14, and an edge quantity Qe of the input 

FIG. 10 is a block diagram showing a construction of j^gg ^ detected by means of the edge detecting filter 
the filtering part of the apparatus of FIG. 1. j4, pjo. 4A shows a block of a 3x3 dot matrix 15 

DESCRIPTION OF THE PREFERRED « containing nine pixels "a" through "i", and FIG. 4B 
EMBODIMENT shows a filter matrix used in the edge detecting filter 1* 

4 ..for detecting an edge quantity Qe of the input image 

Fust, a description will be given of an embodiment of ^ rcspect to p i_ c i thereof. For example, if the 
the present invention by referring to FIGS. 1 and X In block data of the 3x3 dot matrix shown in FIG. 4A is 
FIG. 2, an image processing apparatus of the present ^ to wc ^ detecting filter 14. an edge quantity 
invention generally has an input unit 1 (for example, a 35 ^ respec t to a pixel "e" is detected by means of 
scanner), an image processing unit 2, an output unit 3 ^ fUtCT Aown m nG 4B u foUowjL 
(for example, a printer), and a control unit 4. Image 

processing with respect to an input image having pixels C*M~ 1 s»«-*«4/*-M /% (l ) 

with multilevel bits, supplied by the input unit 1, is 

carried out by the image processing unit 2, and an image 40 The detected edge quantity Qe for each pixel is supplied 
after an image processing is carried out is output by the to an accumulator 16 so that an edge quantity Qe with 
output unit 2. By the control unit 4, an edge quantity Qe respect to a block of the input image is obtained by 
and a screened dot quantity Qs of the input image are totaling the edge quantities Qe for all the pixels included 
detected, and a control index proportional to the de- m that particular block. If a 3x3 dot matrix is one 
tected quantities Qe and Qs is determined. The control 45 block, an edge quantity Qe with respect to one block of 
index is supplied from the control unit 4 to the image the input image is obtained as follows, 
processing unit 2, and an image processing appropriate 

for the input image is selected by the image processing Qr»0^aHOm+ ■ ■ . +0*W+G*(O C) 

unit 2 based on the supplied control index. 

FIG. 1 shows the construction of the image process- 50 A line memory 17 is a buffer in which intermediate data 
ing apparatus to which the present invention is applied. of the detected edge quantities Qe during process are 
In FIG. 1, an input image having pixels with multilevel temporarily stored since plural pixel clocks are succes- 
bits supplied by the input unit 1 is processed by the sively supplied to the edge detecting part 4 for each 
image processing unit 2, and an image after an image main scanning line. For example, if each pixel of the 
processing is completed is output by the output unit 3 55 input image has six multilevel bits, the — '-Timnrn edge 
for recording the image. The image processing unit 2 quantity of a pixel is equal to 63, and the -mTtmitm edge 
includes a delay memory 5, a filtering part 6, a gamma- quantity of a 3x3 dot matrix block is equal to 567. 
correction part 7, and a gradation process part 8, and FIG. 5 shows the construction of the screened dot 
necessary imaging processes are carried out by each of quantity detecting part 10 in the control unit 4. In FIG. 
the parts 6 through 8 with the image data stored in the 60 5, an input image with multi-level bits supplied by the 
delay memory 5. The control unit 4 includes a Qe de- input unit 1 is input to a buurizing part 18, and the input 
tecting part 9 for detecting an edge quantity (Qe) of the image is binarized into binary signals by the binarizing 
input image supplied by the input unit 1, and a Qs de- part 18. The binary signals are supplied from the part 18 
tecting part 10 for detecting a screened dot quantity to each of four pattern matching parts 19 through 22. 
(Qs) of the input image. The control unit 4 also includes 65 The pattern matching parts 19 through 22 have prede- 
a fuzzy controller 11 and a line memory 12, and opera- termined different matrix patterns, and a pattern match- 
tions of the filtering part 6 in the image processing unit ing is carried out by each of the pattern matching parts 
2 are controlled by the fuzzy controller 11 and the line 19 through 22 by comparing the binary signals with the 
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matrix patterns, so that a matching quantity of the input 
image is d etected . FIGS. 6A through 6D show typical 
5 x5 matrix patterns Ma through Md which are stored 
in -the pattern m«trhit»g parts 19 through 22, respec- 
tively. In FIGS. 6A through 6D, Sr denotes a pixel 
whose pattern matching is not performed In each of the 
pattern matching parts 19 through 22, the binary data of 
the input image is compared with the corresponding 
pixel of the stored matching pattern for each pixel of the 
supplied image so that a matching quantity is detected 
This matching quantity is in integer indicating the num- 
ber of pixels which are matched with those of the 
matching patterns. If a pixel of the input image does not 
accord with the center pixel of the matching pattern, 
the detected matching quantity is always set to zero: 

The matching quantities are supplied from the pattern 
matching parts 19 through 22 to a m«tiiwnw quantity 
selecting part 23, and the maximum quantity Qm is 
selected by the maximum quantity selecting part 23 



memory 5 serves to delay the supplying of the next line 
of the input image to the filtering part 6 until the control 
unit 4 supplies filter control data with respect to the 
preceding hne to the image processing unit 2, so that the 

5 operating speed of the control unit 4 is in accordance 
with the supplying speed of the input image to the 
image processing unit 2. 

Next, a detailed description will be given of opera- 
tions performed by the fuzzy controller 11. For the sake 

10 of convenience, a case in which the edge quantity 
Qe = 330 and the screened dot quantity Qs= 30 are input 
to the fuzzy controller 11 is considered A filter control 
index corresponding to a filter level, which b used for 
the filtering part 6 to select a fflter appropriate for the 

15 bput image, b determined from the values of the quan- 
titiea Qe and Qs in accordance with the filter control 



rule shown in TABLE 1. FIGS. 7A through 7C are 
charts showing inembenhip functions of the edge quan- 
, , tity Qe, the screened dot quantity Qs and the filter level, 

from the supplied nrtchmg quantrbes. The maximum 20 ^ fi GS . «a through 8D ar charts for explaining 
quantity Qm for each pixel of the input image is sup- processes for detennining a filter control index propor- 
pbed to an accumulator 24 coupled to a line memory 23. tional to the detected quantities Qe and Os. 

^^^°^L^ U ^°n r 24 £ d thC hnc m ^ n ' The fuzzy controller 11 first detects points of inter- 
ory 23 in the ^etectmg part 10 are the same as those ^ ^ ^ ^^^^ ^ d 

ofthe accumulator 16 and tte Une memory 17 in the Qe 25 ^ ^ membership Actions 2, the chart shown in 

d**ectiiigpart 9 shown in FIO. 4. That is. m the accu- FIG. 7A (wluchfiictions are predefined baaed ™f£ 

mU ? l M ?'Jr • d0t q T, ttty T* 1° ater control index of TABLE 1), so that output valued 

eacJi block of tbe^^^ ^ to 04? Md 03t co,^,^ to 

■F^J^^^^^f' w Senection points are gaeSeTFIG. 8A flhLSS 

wlS E?£J5l?% S e bvSlSX ^ 11 **** ** intersection between the input 

with the formula (2) ab()ye by w^tutmg for Qe. screened dot quantity Qs<-=30) and the Qt membership 

PS^^ n *^ < C^^° f *^^^ « functicna shown in FIOTR These function, are prede 
SA^.^?^^ 1 ??* ??! 1?*"* * 0f 1 35 fi~d baaed on the filter control rule of TABLE Lin 

this case, an output value equal to 0.5 corresponding to 
the detected mtenection is generated as illustrated in 
FIG. 8B. Next, the fuzzy controller 11 detects the mini- 
mum value of the output values with respect to each 
filter level by comparing the output values correspond- 
ing to the intersection points in the charts of the two 
membership functions. The results of the above detec- 
tions make the following TABLE 2. 

TABLE 2 



block of a 3X3 dot matrix is equal to 81. 

TABLE I 



NO. RULE 



FILTER LEVEL 



Qt low'ad Qt low ■ 
Qt atdmB aad Qi low 
Qt tn*h and Qi Low 
Qe low ad Q* atdttUB 
Qt mfrt iu w nd Qt ncdim 
Qt Ugh tad Qb Btdnm 
Qt km ad Qi high 
Qt mtdam tod Qt high 
» high ad Qi high . 



Ttaoofb (THRU) 
Edge Istnjify LOW(EIL) 
Edge latamfy HI (EIH) 
Smoothing LOW (SML) 
. Through (THRU) . 
Edgje texamfy LOW (EIL) 
Somothmg W (SMH) 
Saoothiag HI (SMH) 
Smoothing LOW (SML) 



40 



45 



i dot qMntity. 

The detected quantities Qe and Qs with respect to 50 
each block of the input image are supplied to the fuzzy 
controller 11 from the parts 9 and 10, aa shown in FIG. 
1. In the fuzzy controller 11, an inference for determin- 
ing a filter level based on the detected quantities Qe and 
Qs is performed in accordance with a filter control rule 55 
shown in TABLE 1 above; A filter control index corre- 
sponding to the determined filter level is supplied by the 
fuzzy controller 11 to the filtering part 6 via the line 
memory 12. 



NO. 


Fe 


Ft 


ION. 


FILTER LEVEL 


1 


0 


0J 


0 


Through (THRU) 


2 


. 0.47 


OJ 


047 


Edft Inteat. LW (EIL) 


3 


OJI 


OJ 


0.47 


Edft briat. HI (EIH) 


4 


0 


0J 


0 


Snoofhag LW (SL) 


5 


0.47 


0J 


0.47 


Throat* (THRU) 


6 


OJI 


0J 


oji 


Edfe latent. LW (EIL) 


7 


0 


0 


0 


SoKMfamg K] (SH) 


S 


0.47 


0 


0 


Snooting HI (SH) 


9 . 


0.31 


0 


0 


SoootHaj LW (SL) 


'Note; 



Ft - *tm of Q» anbmUp lacdoe tor taprt Qt, Ft - vih» of Qs usnbmUp 
fmncoom tor b^at Qc 



The fuzzy controller 11 calculates a filter control 
index FCI based on the filter control rule shown in 
Based on the filter control index supplied by the 60 TABLE 1, the mmimnt^ values shown in TABLE 2, 
fuzzy controller 11. the filtering part 6 in the image. . and a filter-level membership function (FIT) shown in 
processing unit 2 selects a filtering process appropriate FIG. 7C. In TABLE 2, only the items of NO.2, 3, 5 and 
for the input image. The line memory U is a buffer in 6 are found in which the minimum value is not equal to 
which filter control data supplied by the fuzzy control- zero. In this case, the calculations are made with respect 
Icr 11 for each line including plural pixels is stored, and 65 to these four items. In the item of NO 2, the minimum 
the operation of the filtering part 6 is controlled for value is equal to 0.47 and the filter level is the "Edge 
each block ofthe same line in accordance with the filter Intensify Low (EIL)**. Thus, the calculations with re- 
control data stored in the line memory 12. The delay spect to the NO.2 item are illustrated by a shading in the 
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chart in FIG. 8C Similarly, the calculations are made 
with respect to the remaining items, and they are illus- 
trated by a shading in the chart in FIG. BD. Finally, the 
fuzzy controller 11 carries out an anti-fuzzy process so 
that a filter control index FCI is determined. This anti- 
fuzzy process is carried out by detecting a "center of 
gravity" of the shaded area in the chart shown in FIG. 
8D. As it is detected that the filter control index FCI is 
equal to 1.7 corresponding to the detected center of 



8 



pixel filtering with respect to the center pixel of a block 
of the input image. The SNP operations module 26 
performs the neighborhood pixel filtering operations by 
multiplying neighborhood pixels of each block of the 
input image by filter factors of the given matrix pattern 
of the selected filter, and the resulting products are 
added together by the adder 28. The sum of the prod- 
ucts is divided by the given division coefficient by 
means of the divider 29. The SCP operations module 27 



gravity of toe shaded area, the fuzzy controller 11 out- W performs the center pixel filtering operations by multi- 
puts the filter control mdex FCI equal to 1.7. „i„*„ 0 „f «„u kwv «f a. :™„* 



puts the filter control index FCI equal 

Next, a description will be given of a filter selecting 
process performed by the filtering part 6 in the image 
processing unit 2 in response to the filter control index 



plying the center pixel of each block of the input image 
by the center filter factor of the given matrix pattern of 
the selected filter. The resulting products are added 
together by means of the adder 28, and the sum of the 



supplied by the fuzzy controller 11. FIGS. 9A through 15 ^aum-a k„ „i™ hL*™ ™fK«-~» k„ 

91 show a number of typical filters Fa through Fi pro- E™^" * v 5£!? *e^en division « ^efficient by 



T typical filters Fa through Fi pro- 
vided in the filtering part 6. The filters Fa through Fd 
are smoothing filters used for a smoothing process, and 
the filter Fa has the highest smoothing level and the 
filter Fd has the lowest smoothing level. The filter Fe is 20 
a "through" filter by which neither a smoothing nor an 
edge intensifying is performed. The filters Ff through Fi 
are edge intensifying filters used for an edge intensifying 
process, the filter Fi having the highest intensifying 

level and the filter Ff having the lowest intensifying 2 < performs neighborhood pixel edge intensifying opera- 
level. From these nine filters, the filtering part 6 selects tions and the ECP operations module 31 performs cen- 
a suitable filter in response to the filter control index P«el edge intensifying operations, by means of the 

supplied by the fuzzy controller 11. The following adder 32 and the divider 33. The edge intensifying scc- 
TABLE 3 illustrates several control indexes corre- tion thus supplies an image after such a filtering is car- 
spending to the above mentioned filters. In the filter 30 ried but to the selector 35. The through process section 



means of the divider 29. The smoothing section thus 
supplies an image after such a filtering is carried out to 
a selector 35. 

The edge intensifying section includes an edge inten- 
sifying neighborhood pixel (ENP) operations module 
30, an edge intensifying center pixel (ECP) operations 
module 31, an adder 32, and a divider 33. Similarly to 
those discussed above, the ENP operations module 30 



selecting process, the supplied filter control index is 
rounded off to the nearest integer. In the present case, 
the supplied index equal to 1.7 is rounded off to 2, and 
the filter Fg corresponding to 2 is selected by the filter- 
ing part 6. 

TABLE 3 



FCI 


FID 


CPF 


DC 


SC 


-4 


Fi 


1 


1/9 


Smoothing (SM) 


-I 


Fb 


2 


1/tO 


Smoothing (SM) 


-2 


Fc 


4 


1/12 


Smoothing (SM) 


-1 


Fd 


8 


1/16 


Smoothing (SM) 


0 


Fe 






Through (THRU) 


1 


Ff 


9 


1 


Edge Inteniify (El) 


z 


F« 


10 


1 


Edge Inteniify (EI) 


3 


Fh 


12 


1 


Edge Intensify (El) 


4 


Fi 


16 


1 


Edge Inteniify (EI) 



NMt: 

FO - filter control levd. FID o filter id. CPF ** center pixd fietor, DC < 
tfvukm coefficient of tbe fitter, SC « •elector control 



includes a delay memory 34 serving to delay the supply- 
ing of the input image to the selector 35 for harmonizing 
the image output speed with that of the other sections 
into the selector 35. 
33 The selector 35 selects one of the three images sup- 
plied by the through process section, the smoothing 
section and the edge intensifying section, and the se- 
lected image is supplied to the gamma-correction part 7. 
Based on the filter control index supplied by the control 
43 unit 4, a filter control part 36 detects the center pixel 
factor of the SCP operations module 27, the center pixel 
factor of the ECP operations module 31, the division 
coefficient of the divider 29 and the division coefficient 
of the divider 33, and the part 36 controls operations of 
45 the selector 35 when the filtered image after a suitable 
filtering process is carried out is selected. 

Further, the present invention is not limited to the 
above described embodiment, and variations and modi- 
fications may be made without departing from the 



FIG. 10 shows the construction of the filtering part 6 . 
in the image processing unit 2. The filtering part 6 has a 30 » co Pf of tnc 1 P**™' invention. 



smoothing section for carrying out a smoothing process 
for the supplied input image by means of a smoothing 
filter, in edge intensifying section for carrying out an 
edge intensifying process for the input image by means 
of an edge intensifying filter, and a through process 55 
section where the input image passes through with no 
filtering process is carried out. In FIG. 10, the smooth- 
ing section of the filtering part 6 includes a smoothing 
neighborhood pixel (SNP) operations module 26, a 
smoothing center pixel (SCP) operations module 27, an 60 
adder 28, and a divider 29. 

It should be noted that filtering operations, including 
smoothing operations and edge intensifying operations, 
performed by the filtering part 6 are divided into two 
categories, one being neighborhood pixel filtering with 65 
respect to neighborhood pixels of a block of the input 
image (e.g., eight pixels surrounding the center pixel of 
a 3x3 dot matrix block) and the other being center 



What is claimed is: 
1. An image processing apparatus comprising: 
image processing means for carrying out an image 
processing for an input image having pixels with 
multilevel bits supplied by an input unit, said image 
processing being carried out at a processing level 
from among a plurality of predetermined process- 
ing levels; 

first detecting means for detecting an edge quantity of 
the input image supplied by the input unit; 

second detecting means for detecting a screened dot 
quantity of the input image supplied by the input 
unit; and 

control means, coupled to the first and second detect- 
ing means, for determining a control index propor- 
tional to the detected edge quantity and the de- 
tected screened dot quantity, and for supplying the 
determined control index to said image processing 
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means, so that said image processing means selects screened dot quantity and the filtering level, and based 

a processing level appropriate for the input image on a predetermined characteristic relationship between 

from said, predetermined processing levels in re- the control index and the filtering level, 

sponse to the control index supplied by said control 6. An apparatus according to claim 4, wherein said 

means, and carries out an image processing for the 5 control means determines said control index based on a 

input image at the selected processing level. first membership function defining a predetermined 

2. An apparatus according to claim.l, wherein said characteristic relationship between the edge quantity 
control means determines said control index based on a md the filtering level based on a second membership 
predetermined characteristic relationship between the function defining a predetermined characteristic rela- 
edge quantity and the processing level, based on a pre- 10 ^twecn the screened dot quantity and the 
determined characteristic relationship between the ffltcring level, and based on a third membership func- 

S^fnSSdn^ ctra^^rSns^ *» ***** * predetermined char^teristic relation- 

V J^f^ characteristic idationship ^between the control index and the filtering level, 

be^eenthecon^^and^ whereb ^ miIQl ^ h detennincd by a*^^ 

3. An apparatus according to chum 1, wherein said 13 ' f nt mr% . . i_ -, . * „ 

and the processing level, based on a second membership «^^w«w««v^y«im;. 
function defming * predetermined characteristic rela- 20 . 7 ' »PP«*us according to claim 4 wherein said 
tionship between the screened dot quantity and the un *« c P™**mg means carries out said filtering pro- 
processing level, and based on a third membership Tunc- wmch P 1 ? 0 "* » «*> two kinds of opera- 
tion defining a predetermined characteristic relation- tions, ^ter P^ mte ™f operations performed with 
ship between the control index and the processing level, rapect center pixel of a filter matrix and naghbor- 
whereby said control index is determined by detecting a 25 m * P? eI filtering operations performed with respect to 
center of gravity of an area in a diagram described by neighboring pixels surrounding the center pixel of the 
said third membership function whose processing level filter matrix. 

is appropriate for both the detected edge quantity and 8 - apparatus according to claim 4, wherein said 

the detected screened dot quantity. image processing means includes smoothing process 

4. An apparatus according to claim 1, wherein said 30 modules for carrying out center pixel filtering opera- 
image processing means carries out a filtering process tions and for carrying out neighboring pixel filtering 
for the input image at a filtering level from among a operations, which two kinds of operations are con- 
plurality of predetermined filtering leveb by selecting a trolled independently of each other in response to the 
filtering level appropriate for the input image from said control index supplied by said control means, and said 
predetennined filtering levels in response to the control 35 image processing means includes edge intensifying pro- 
index supplied by said control means. cess modules for carrying out center pixel filtering op- 

5. An apparatus according to claim 4, wherein said erations and for carrying put neighboring pixel filtering 
control means determines said control index based on a operations, which two kinds, of operations are also con- 
predetermined characteristic relationship between the trolled independently of each other in response to the 
edge quantity and the filtering level, based on a prede- 40 control index supplied by said control means, 
iennihed characteristic relationship between the * • * ♦ ♦ 
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